In colonies of the eusocial naked mole-rat, breeding is monopolized by one dominant female (the 'queen') and one to three males. Aggression in the form of shoving (prolonged pushes involving nose to nose contact) is frequently observed in captive colonies and is principally initiated by breeders. It has been suggested that shoving by queens functions primarily to suppress reproduction in subordinates (threat reduction hypothesis) or to incite work activity in nonbreeding 'helpers' (work conflict hypothesis). We tested predictions of both hypotheses by examining shoving in five captive colonies before and after removing breeders. Shoving was strongly associated with reproductive status. The vast majority of shoves were carried out by the queen, and to a lesser extent breeding males, and the onset of reproductive activity coincided with the onset, or greatly increased rates, of shoving. No evidence for the work conflict hypothesis was found. Queens shoved high-ranking and large colony members most, a finding that does not allow discrimination between hypotheses. Those males that posed the greatest threat to the queen's reproductive dominance, namely future breeding males, were shoved most, providing some support for the threat reduction hypothesis. However, evidence that queens targeted those females that posed the greatest threat, females that were to succeed them, was equivocal. Queen shoving may have several functions, depending on social context, in inhibiting reproduction in subordinates of both sexes, maintaining social order, and in inciting work-related behaviours in colony members, all of which ultimately increase the reproductive success of queens.
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Naked mole-rats are fossorial and eusocial mammals (Jarvis 1981; Sherman et al. 1992) endemic to eastern Africa. Colonies occupy discrete burrow systems and may number up to 300 animals (Brett 1991). Breeding is restricted to one dominant female and one to three males (Jarvis 1991; Lacey & Sherman 1991), while other subordinate colony members are infertile but not sterile (for review see Faulkes & Abbott 1997). Genetic studies indicate high levels of inbreeding (Reeve et al. 1990; Honeycutt et al. 1991; Faulkes et al. 1997 ) and dispersal is rare (O'Riain et al. 1996) . Nonbreeders are typically the offspring of breeders or their close relatives, and remain in the natal colony acting as 'alloparents' or 'helpers' by performing 'work' behaviours such as foraging, maintaining and defending the colony, and assisting both directly and indirectly in caring for pups (Sherman et al. 1992) . Despite high levels of relatedness within colonies, they are not perfectly harmonious societies. Even without experimental manipulation of colonies (during periods of presumed social stability), agonistic behaviours are not uncommon (Reeve & Sherman 1991) . The most frequently observed agonistic behaviour in captive colonies is shoving. Shoves are vigorous, prolonged head to head pushes between two individuals that result in one animal being pushed backward along the tunnel system (Lacey et al. 1991) . Queens initiate shoves far more often than other colony members and most of the remaining shoving in colonies is carried out by breeding male(s), and to a lesser extent by large nonbreeders (Reeve & Sherman 1991) .
Several hypotheses have been proposed for the function of shoving by the queen, although they are not mutually exclusive. The 'work conflict' hypothesis proposes that there is a conflict of interest between the queen and other colony members over the extent of aid they provide in support of her reproduction, and that shoving serves primarily to incite activity in 'lazy' workers (Reeve 1992) . The 'threat reduction' hypothesis suggests that the queen shoves colony mates to reduce the threat that they will challenge her for breeding rights (Reeve & Sherman Correspondence: C. G. Faulkes, School of Biological Sciences, Queen Mary & Westfield College, Mile End Road, London E1 4NS, U.K. (email: c.g.faulkes@qmw.ac.uk 
